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THE MAILING DATE OF THIS COMMUNICATION. 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Claim Objections 

1. Claims 8-10 are objected to because of the following informalities: 

Claim 8 should read "...AlGaP (aluminum, gallium, and phosphor)..." in order to 
maintain grammatical consistency throughout the claims. 
Appropriate correction is required. 

2. Claim 10 is objected to because of the following informalities: 

Claim 10 should read . .half-value width . . ." instead of". . .half-width value. . ." in order 
to maintain consistent terminology throughout the claims. 
Appropriate correction is required. 

3. Claim 12 is objected to because of the following informalities: 

Claim 12 should read ". . .half-width value. . ." instead of ". . .half- value width. . in order 
to maintain consistent terminology throughout the claims. 
Appropriate correction is required. 

4. Claim 13 is objected to because of the following informalities: 

Claim 13 should read "...not greater than 90 nm at a room temperature..." instead of 
". . .not greater than 90 nm as a room temperature. . ." 
Appropriate correction is required. 

Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

6. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Iwamoto et al. 
(Iwamoto - JP Doc No. HI 1-087831). 

Iwamoto discloses an optical head (Figure 7) characterized by a light source formed of an 
indirect semiconductor laser (element 101 - this laser is deemed to be an indirect laser as per the 
definition of a direct laser as obtained from the specification of the applicant. The laser is from 
the AlGaP group, and thusly will be considered an indirect laser), a lens (element 102) for 
focusing a light beam (element L) from the light source onto a medium (element D), and a 
detector (element 107) for detecting a reflected light beam from the medium. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

8. Claims 2-4, 6-8 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Iwamoto et al. (Iwamoto - JP Doc No. HI 1-087831) in view of Applied Physics Letters Vol. 67, 
Pages 1048-1050 (Issiki). 

Regarding claim 2, Iwamoto discloses all of the limitations of claim 1 as discussed in the 
claim 1 rejection above. Iwamoto does not disclose that the semiconductor laser has an active 
layer for emitting a light beam, and an indirect semiconductor is used for the active layer. 

Issiki discloses the active layer and that the active layer comprises an indirect 
semiconductor (See Figure 2 at the top of page 1049). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the disclosures of Iwamoto and Issiki, the motivation being in order to 
create a more efficient indirect semiconductor laser. 

Regarding claim 3, Iwamoto discloses all of the limitations of claim 1 as discussed in the 
claim 1 rejection above. Iwamoto does not disclose that the semiconductor laser has a quantum 
well structure for emitting a light beam, the quantum well structure comprising an active layer, 
and a barrier layer, with an indirect semiconductor material interposed between the active layer 
and the barrier layer. 

Issiki discloses a quantum well structure as depicted in Figure 1 (page 1048) in which the 
quantum well structure comprises an active layer, and a barrier layer, with an indirect 
semiconductor material interposed between the active layer and the barrier layer. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the disclosures of Iwamoto and Issiki, the motivation being in order to 
enhance the light emitting capabilities of the indirect semiconductor laser. 

Regarding claim 4, Iwamoto discloses an optical head (Figure 7) with an indirect 
semiconductor laser (element 101 - this laser is deemed to be an indirect laser as per the 
definition of a direct laser as obtained from the specification of the applicant. The laser is from 
the AlGaP group, and thusly will be considered an indirect laser) and a detector (element 107) 
for detecting a reflected light beam from the medium. Iwamoto does not disclose that the 
semiconductor laser has an active layer made up of indirect semiconductor mixed crystal 
material. 
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Issiki discloses a semiconductor laser with an active layer made up of indirect 
semiconductor mixed crystal material (see layers in Figure 2, page 1049 since these layers are 
identical to the layers as shown in Figure 8 of the current application, Examiner is considering 
the layers to be composed of a mixed crystal material). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the disclosures of Iwamoto and Issiki, the motivation being in order to 
create a more efficient indirect semiconductor laser device. 

Regarding claim 6, Iwamoto discloses all of the limitations of claim 1 as discussed in the 
claim 1 rejection above. Iwamoto does not disclose that the indirect semiconductor has an active 
layer, and has a quantum well structure. 

Issiki discloses an indirect semiconductor laser with an active layer (see Figure 2 at the 
top of page 1049). Issiki also discloses a quantum well structure as depicted in Figure 1 (page 
1048). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the disclosures of Iwamoto and Issiki, the motivation being in order to 
create a more efficient indirect semiconductor laser device. 

Regarding claim 7, Iwamoto discloses all of the limitations of claim 1 as discussed in the 
claim 1 rejection above. Iwamoto does not disclose that the indirect semiconductor has an active 
layer, and has an adjacent confinement structure. 

Issiki discloses an indirect semiconductor with an active layer (see Figure 2 at the top of 
page 1049), and with an adjacent confinement structure (labeled as neighboring confinement 
structure in Figure 1, page 1048 - see also the column above Figure 1). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the disclosures of Iwamoto and Issiki, the motivation being in order to 
create a more efficient indirect semiconductor laser device. 

Regarding claim 8, Iwamoto and Issiki disclose all of the limitations of claim 4 as 
discussed in the claim 4 rejection above. Further, Issiki discloses that the material of the indirect 
semiconductor is of the AlGaP group (see Figure 2 on page 1049 - layers are show on right side 
of graph). 

Regarding claim 18, Iwamoto and Issiki disclose all of the limitations of claim 4 as 
discussed in the claim 4 rejection above. Further, Iwamoto discloses an optical disc device (see 
drawing 7). Since the optical head as disclosed by the combination of Iwamoto and Issiki in the 
claim 4 rejection above is made for recording optical media, it would be inherent to the 
disclosure of Iwamoto that the optical head of claim 4 would be used in an optical disc apparatus. 
9. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sugaya et al. 
(Sugaya - US Pat. No. 5,400,308) in view of Iwamoto et al. (Iwamoto - JP Doc No. Hll- 
087831). 

Sugaya discloses an optical recording/reproducing device (Figure 3) with a recording 
laser (element 31) and a reproducing laser (element 37) provided independent from the recording 
laser. Sugaya does not disclose that the reproducing laser is an indirect semiconductor laser. 

Iwamoto discloses an indirect semiconductor laser (element 101 - this laser is deemed to 
be an indirect laser as per the definition of a direct laser as obtained from the specification of the 
applicant. The laser is from the AlGaP group, and thusly will be considered an indirect laser). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the disclosures of Sugaya and Iwamoto, the motivation being in order to 
create a dual laser optical head with a more efficient data reproducing laser. 

10. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Iwamoto et al. 
(Iwamoto - JP Doc No. HI 1-087831) in view of Applied Physics Letters Vol. 67, Pages 1048- 
1050 (Issiki) and further in view of Applied Physics Letters Vol. 67, Pages 524-526 (Usami). 

Regarding claim 11, Iwamoto and Issiki disclose all of the limitations of claim 4 as 
discussed in the claim 4 rejection above. Iwamoto and Issiki do not disclose that the indirect 
semiconductor material is an SiGe (silicon germanium) group. 

Usami, however, discloses the benefits of using an SiGe material over the AlP/GaP 
material in the indirect semiconductor laser (see column two of the text on page 524 - see also 
Figure 1). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the disclosures of Iwamoto, Issiki, and Usami, the motivation being to 
create more efficient neighboring confinement structures which will enhance the carrier 
confining properties of the indirect semiconductor laser. 

11. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Iwamoto et al. 
(Iwamoto - JP Doc No. HI 1-087831) in view of Applied Physics Letters Vol. 67, Pages 1048- 
1050 (Issiki) and further in view of Yamaguchi et al. (US Pat. No. 5,365,535). 

Iwamoto and Issiki disclose all of the limitations of claim 4 as discussed in the claim 4 
rejection above. Iwamoto and Issiki do not disclose that a d.c. drive is used for driving the 
semiconductor laser. 
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Yamaguchi discloses a semiconductor laser that is driven in a DC manner (column 12, 
lines 14 and 15). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the optical head as shown in the combination of Iwamoto and Issiki with 
the DC powered semiconductor laser of Yamaguchi, the motivation being to achieve a broader 
spectrum output and increased stability. 

12. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Iwamoto et al. 
(Iwamoto - JP Doc No. HI 1-087831) in view of Applied Physics Letters Vol. 67, Pages 1048- 
1050 (Issiki) and further in view of Hayashi et al. (US Pat. No. 6,394,665 Bl). 

Iwamoto and Issiki disclose all of the limitations of claim 4 as discussed in the claim 4 
rejection above. Iwamoto discloses that the indirect semiconductor laser is used as a light source 
(see drawing 5, element 101). Iwamoto and Issiki do not disclose that the optical head is 
characterized by an indirect semiconductor laser incorporating a multi-layer film at an end face 
of a resonator and serving as a light source. 

Hayashi discloses that a reflective film is formed at one end face of a resonator (see 
abstract). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the optical head as shown in the combination of Iwamoto and Issiki with 
the thin film as disclosed by Hayashi, the motivation being to increase the gain while allowing 
for excellent gain control. 
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13. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Iwamoto et al. 
(Iwamoto - JP Doc No. HI 1-087831) in view of Applied Physics Letters Vol. 67, Pages 1048- 
1050 (Issiki) and further in view of Momoo et al. (US Pat. No. 6,741,538 B2). 

Iwamoto and Issiki disclose all of the limitations of claim 4 as discussed in the claim 4 
rejection above. Iwamoto discloses that the indirect semiconductor laser is used as a light source 
(see drawing 5, element 101). Iwamoto and Issiki do not disclose that the optical head is 
characterized by a waveband pass filter for limiting the wavelength of the laser. 

Momoo discloses a semiconductor laser system that uses a band-pass filter, in order to 
limit the reflection and transmission of the light by the wavelength (see column 1, lines 46-48). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the optical head and semiconductor laser as disclosed by the combination 
of Iwamoto and Issiki with the band-pass filter as disclosed by Momoo, the motivation being in 
order to limit the reflection and transmission of the light by the wavelength. 

14. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Iwamoto et al. 
(Iwamoto - JP Doc No. Hll-087831) in view of Applied Physics Letters Vol. 67, Pages 1048- 
1050 (Issiki) and further in view of Misako (JP Pat. No. H05-182229 A). 

Iwamoto and Issiki disclose all of the limitations of claim 4 as discussed in the claim 4 
rejection above. Iwamoto discloses that the indirect semiconductor laser is used as a light source 
(see drawing 5, element 101). Iwamoto and Issiki do not disclose a cooler for lowering the 
temperature of a light emitting part of the semiconductor laser. 

Misako discloses a cooling device for a semiconductor laser (see abstract). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the optical head and semiconductor laser as disclosed by the combination 
of Iwamoto and Issiki with the cooler device as disclosed by Misako, the motivation being to 
cool the laser in order to maintain emission of constant wavelength. 

Allowable Subject Matter 
15. Claims 9, 10, 12, and 13 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Claim 9 is allowable over prior art of record as it does not disclose or suggest all of the 
limitations of claim 8 as well as the further limitation that the half-width value of the exciting 
current for causing laser oscillation is not less than 20 meV but not greater than 400 meV 
in the form of optical energy range. 

Claim 10 is allowable over prior art of record as it does not disclose or suggest all of the 
limitations of claim 8 as well as the further limitation that the half-width value of the exciting 
current for causing laser oscillation is not less than 6 nm but not greater than lOOnm. 

Claim 12 is allowable over prior art of record as it does not disclose or suggest all of the 
limitations of claim 1 1 as well as the further limitation that the half-width value of the exciting 
current for causing laser oscillation emits an output light beam having a continuous 
spectrum which is not less than 20 meV but not greater than 150 meV in the form of optical 
energy range. 

Claim 13 is allowable over prior art of record as it does not disclose or suggest all of the 
limitations of claim 1 1 as well as the further limitation that the half-width value of the exciting 
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current for causing laser oscillation emits an output light beam having a continuous 
spectrum which is not less than 13 nm but not greater than 90 nm at a room temperature 



16. The prior art made of record and not relied upon is considered pertinent to applicant's 



used or semiconductor lasers. 

b. Chapple-Soko et al. (US Pat. No. 5,354,707) discloses a semiconductor laser with 
a quantum well structure that uses SiGe based material. 

c. Sato (Us Pat. No. 6,072,196) discloses a semiconductor laser that uses GaAlP 

material (indirect semiconductor laser). 

17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Adam R. Giesy whose telephone number is (571) 272-7555. The 
examiner can normally be reached on 8:00am- 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David R. Hudspeth can be reached on (571) 272-7843. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). / 



(300 K). 



Conclusion 



disclosure. 



a. 



Sugawara et al. (US Pat. No. 5,153,889) discloses a crystalline GaAlP structured 
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